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APALACHICOLA-CHATTAHOOCHEE-FLINT (ACF)
WATER SUPPLY STORAGE ASSESSMENT

An Evaluation of Water Supply Storage from Lake Lanier

EXECUTIVE SUMMARY

This water supply storage assessment was prepared in response to requests for water
supply storage in Lake Lanier by the State of Georgia on May 16, 2000. By letter dated
January 11, 2013, the State of Georgia provided updated information and data relevant
to the 2000 request. Following a 2011 court decision, the U.S. Army Corps of
Engineers (USACE) reconsidered the applicable legal authorities and concluded that it
has the legal authority to accommodate Georgia’s request, subject to further analysis
and evaluation of environmental impacts. During the public comment period of the Draft
Apalachicola-Chattahoochee-Flint (ACF) Water Control Manual (WCM) Environmental
Impact Statement (EIS) and the Water Supply Storage Assessment (WSSA), the State
of Georgia submitted a revised water supply storage request on December 4, 2015.
The ACF WCM Environmental Impact Statement and the Water Supply Storage
Assessment in this appendix provide the additional information necessary for the
USACE to determine whether and to what extent to accommodate Georgia’s revised
water supply request.

The Proposed Action Alternative, which meets a gross need of 242 million gallons per
day (mgd), including 20 mgd covered under two current relocation contracts for the
cities of Buford and Gainesville and a reallocation of 254,170 acre-feet (ac-ft) of storage
equivalent to 222 mgd, is evaluated for financial feasibility in this assessment.” Various
water supply volumes from Lake Lanier underwent full impacts analysis in the EIS. A
full range of water supply options were considered in this assessment.

Construction of Lake Lanier began in 1950 and was completed in 1957 (reservoir did
not completely fill until 1959) by the USACE for the authorized purposes of flood control
(now referred to as flood risk management), water supply, hydroelectric power,
navigation, fish and wildlife conservation, and recreation. Two water withdrawal
contracts were authorized as part of the original project, 2 mgd for the City of Buford
and 82 mgd for the City of Gainesville, as compensation to property owners (the Cities

"From ER 1105-2-100 Appendix E page E -203. "The conceptual basis for evaluating the benefits from
municipal and industrial water supply is society’s willingness to pay for the increase in the value of goods
and services attributable to the water supply. Where the price of water reflects its marginal cost, that
price is used to calculate willingness to pay for additional water supply. In the absence of such direct
measures of marginal willingness to pay, the benefits from a water supply plan are measured instead by
the resource cost of the alternative most likely to be implemented in the absence of that plan.”

2Presently, Gainesville withdraws 18 mgd and returns 10 mgd resulting in a net withdrawal of 8 mgd. The
total gross withdrawal under relocation contracts is 20 mgd.



of Buford and Gainesville) for the taking of property associated with construction of
Buford Dam (Lake Lanier). Both cities had existing intake structures and water
treatment plants on riparian lands prior to commencement of project construction.
Under relocation agreements, the cities were allowed to relocate their existing water
supply intakes and continue to withdraw water from Lake Lanier.

This assessment also addresses the current and future water supply needs for current
and future users of Lake Lanier in the State of Georgia. It evaluates various measures
to provide the water specified in Georgia’s request, including reallocation from the
conservation storage. Reallocation from the conservation storage was found to be
economically viable and was evaluated through full environmental impacts analysis.

A full impacts analysis was conducted on nine water supply and water management
scenarios. The impacts are presented in Chapter 6 of the EIS.

When a portion of conservation storage is allocated to accommodate water supply
withdrawals, other authorized purposes, in particular hydropower generation, may be
affected. The effects on other authorized purposes for certain water supply alternatives
have been analyzed and are set forth in this WSSA and the EIS.

For the reallocation of 254,170 ac-ft of storage, the average annual cost, which is the
updated cost of storage, evaluated over a 50-year economic evaluation period and the
Fiscal Year (FY) 2017 discount? rate of 2.875 percent, would be $2,769,000.

Average annual water supply benefits for the reallocation of 254,170 ac-ft of storage
(about 222 mgd), evaluated over a 50-year economic evaluation period and a discount
rate of 2.875 percent, would be $54,315,000 (including operations and maintenance
(O&M)). This value is based on cost most likely alternative with the least cost that
would be implemented in the absence of reallocation from Lake Lanier.

To test the financial feasibility of storage reallocation from Lake Lanier, the annual cost
of the proposed reallocated storage was compared to the annual cost of the most likely,
least costly, water supply source that would provide an equivalent quality and quantity
of water if storage reallocation at Lake Lanier were not an option for the State of
Georgia. The proposed Chattahoochee River Withdrawal and Pumping scenario was
found to be the most likely and least costly water supply alternative to Lake Lanier
storage reallocation. The proposed Chattahoochee River Withdrawal and Pumping
scenario would pump water from downstream of Lake Lanier, treat the water for supply,
distribute to users, and release it into Lake Lanier. The construction would involve
building an infrastructure of piping and pumping stations to tie in with the existing
distribution network. The proposed Chattahoochee River Withdrawal and Pumping

3Discount rate may change each fiscal year based on Economic Guidance issued by Headquarters
USACE. The terms discount rate and interest rate may be used interchangeably.



scenario can supply about 222 mgd for the State of Georgia and would have an
estimated average annual cost of about $54,315,000. The reallocation of storage in
Lake Lanier, with an average annual cost of $2,769,000 passes the test of financial
feasibility by a factor of more than 19 to 1.

USACE regulations require that the cost of storage allocated to the non-Federal
sponsor will normally be established as the highest of four pricing methods: benefits or
revenues foregone, replacement cost, or updated cost of storage in the Federal project.
The pricing method applicable to the water supply storage allocated to the State of
Georgia is the “updated cost of storage”. The updated cost of reallocated storage is
estimated by updating the cost of the joint use features from the midpoint of
construction to the FY in which the reallocation of storage is approved. The updated
cost of the joint use features is then multiplied by the proportion of useable storage that
is to be reallocated to estimate the value of the reallocated storage.

The value of the 254,170 ac-ft of storage proposed for reallocation is calculated to be
$60,534,000 based on updated cost of storage for FY2017. The annual value would be
$2,892,000 based on a 30-year repayment period with an interest rate of 2.5 percent.
Using a 5-year average for operation, maintenance, repair, replacement, and
rehabilitation (OMRR&R) expenses for Fiscal Years 2011-2015, the estimated annual
O&M cost would be about $471,000. The total annual payment during the 30-year
repayment period would be $3,367,000. An annual payment for OMRR&R would
continue to be made by the State of Georgia following the 30-year storage repayment
period.



1.0 PURPOSE

On May 16, 2000, the Governor of the State of Georgia submitted a formal request to
the Assistant Secretary of the Army (Civil Works) (ASA(CW)) to adjust the operation of
Lake Lanier, and to enter into agreements with the State, or water supply providers, to
accommodate increases in water supply withdrawals from Lake Lanier and downstream
at Atlanta over the next 30 years, culminating in total, gross withdrawals of 705 mgd,
297 mgd from Lake Lanier and 408 mgd downstream, by the year 2030. The Assistant
Secretary of the Army (Civil Works) in 2002 denied Georgia’s request concluding that a
reallocation of conservation storage in Lake Lanier sufficient to accommodate the
requested withdrawals would exceed the Secretary’s authority. The 2011 decision of
the 11th Circuit Court of Appeals, discussed in more detail in Section 3.5.2.8.2 of the
EIS, set aside the Army’s 2002 decision to deny Georgia’s request and ordered the
USACE to reconsider whether it has the legal authority to operate the Buford Project to
accommodate Georgia’s request.

The 11th Circuit Court remanded the case to the district court with instructions to
remand to the USACE for further proceedings “not inconsistent with this order.” On
October 5, 2011, the district court remanded the matter to the USACE in accordance
with the appeals court’s instructions to reconsider whether it has the legal authority to
operate the Buford Project to accommodate Georgia’s request, in light of the legal
authority conferred by Congress in the River and Harbor Act of 1946, Public Law No.
84-841 (July 30, 1956) (1956 Act), and the Water Supply Act of 1958.

In June 2012, the USACE submitted a Legal Opinion to the 11th Circuit Court,
incorporated by reference (Memorandum for the Chief of Engineers, Subject: Authority
to Provide for Municipal and Industrial Water Supply from the Buford Dam/Lake Lanier
Project, Georgia dated 25 June 2012
(http://www.sam.usace.army.mil/Portals/46/docs/planning _environmental/acf/docs/2012
ACF _legalopinion.pdf) stating “the Corps has the legal authority to accommodate
Georgia’s request to withdraw 297 mgd from Lake Lanier, if return flows of 107 mgd are
provided, and to make releases from Buford Dam to ensure minimum flows of 1381
cubic feet per second (cfs) downstream at Atlanta, enabling downstream withdrawals of
408 mgd, by the year 2030.” The legal opinion further concluded that the USACE has
sufficient authority under applicable law to accommodate Georgia’s 2000 request, but
noted that any decision to take action on Georgia’s request would require further study.

On January 11, 2013, the Governor of the State of Georgia provided updated
demographic and water demand data to confirm the continued need for 705 mgd to
meet Georgia’s water needs from Lake Lanier and the Chattahoochee River to
approximately the year 2040 rather than 2030 as specified in the 2000 request
(hereafter referred to as Georgia’s 2013 request). Following publication of the draft
WSSA and draft EIS in October 2015, the Georgia Environmental Protection Division


http://www.sam.usace.army.mil/Portals/46/docs/planning_environmental/acf/docs/2012ACF_legalopinion.pdf
http://www.sam.usace.army.mil/Portals/46/docs/planning_environmental/acf/docs/2012ACF_legalopinion.pdf

(GAEPD) provided additional updated demographic and water demand data (hereafter
referred to as Georgia’s 2015 request) that revised its 2013 request as follows:

e To provide for withdrawals directly from Lake Lanier in the amount of 242 mgd by
2050 (in lieu of 297 mgd by 2040 per the 2013 request) and

e To provide for releases from Buford Dam to accommodate withdrawals from the
Chattahoochee River above the confluence with Peachtree Creek in the range of
355 mgd to 379 mgd by 2050 (in lieu of 408 mgd by 2040 per the 2013 request).

In commenting on the draft EIS, GAEPD noted that the certification of need for Glades
Reservoir has been rescinded and that Glades will not be constructed and operated for
water supply during the horizon (2050) for Georgia’s 2015 request because it is no
longer needed for this purpose*. Accordingly, Glades Reservoir will not be considered
in this assessment as a potential source of water to satisfy a portion of Georgia’s 2050
water supply needs.

Based on Georgia’s 2015 request, the draft WSSA has been revised to address the
reduced need for withdrawals from Lake Lanier. Georgia’s revised request and
supplemental information is contained in Appendix A to this assessment.

This WSSA adopts the 2012 Legal Opinion analysis of the USACE’s authority to provide
water supply at Lake Lanier. This assessment will recommend what amount of storage,
if any, that should be reallocated from conservation storage to water supply to meet
Georgia’s 2015 request. Additionally, if reallocation of storage is recommended, this
assessment will identify the cost of the reallocated storage along with economic
impacts; environmental impacts are discussed in the EIS and its associated
appendices.

1.1 Authority

The national policy of the United States regarding water supply, as defined by
Congress, has been developed over a number of years and is still being clarified and
extended by legislation. This policy is based on recognition that states and non-Federal
entities have the primary responsibility in the development and management of their
water supplies®.

1.1.1 Public Law No. 84-841 “1956 Act”

Public Law 84-841, enacted July 30, 1956 (1956 Act), granted USACE authority to enter
into an agreement with Gwinnett County, Georgia, for the allocation of 11,200 ac-ft of
storage for regulated water supply. Any water supply storage volumes evaluated in this

4GAEPD letter dated January 29, 2016, page 10 of 31 (see ACF238 in Appendix C) and Exhibit H thereto.
SER-1105-2-100 Appendix E pg. E-200.



assessment will be considered for reallocation solely under the Water Supply Act of
1958 described below.

1.1.2 Water Supply Act of 1958

Reallocation is the reassignment of the use of existing storage space in a reservoir
project from one purpose to another. Authority for the USACE to reallocate existing
storage space to municipal and industrial (M&l) water supply is contained in Public Law
85-500, Title Ill, Water Supply Act of 1958, as amended , codified at (43 U.S.C. § 390b).
Section 390b(b), of this Act states ". . . it is hereby provided that storage may be
included in any reservoir project surveyed, planned, constructed or to be surveyed,
planned, and/or constructed . . . to impound water for present or anticipated future
demand or need for municipal and industrial water supply." Section 390b(e) of the Act
states "[M]odifications of a reservoir project theretofore authorized, surveyed, planned,
or constructed to include storage as provided in subsection (b), which would seriously
affect the purposes for which the project was authorized, surveyed, planned, or
constructed, or which would involve major structural or operational changes, will be
made only upon the approval of Congress as now provided by law." (USACE, 1998)

2.0 PROJECT BACKGROUND

2.1 Authorization and Construction

Lake Lanier (Buford Dam), Georgia, was authorized by the River and Harbor Act
approved July 1946 for the purposes of flood control (now referred to as flood risk
management), fish and wildlife conservation, recreation, navigation, water supply, and
hydropower. Construction for Lake Lanier began in 1950. The project became
operational in 1957 and achieved full pool in May 1959.

2.1.1 Reservoir Description

Lake Lanier has a storage capacity (at the top of conservation pool - elevation 1,071
feet (ft)) of 1,948,900 ac-ft. Of that, 1,074,600 ac-ft is conservation storage and
874,300 ac-ft is inactive storage (Figure 1). The minimum conservation pool elevation
is 1,035 ft, and the maximum conservation pool elevations are 1,071 ft in the summer
and 1,070 ft in the winter. In addition, 602,200 ac-ft is reserved for flood storage
between elevation 1,071 and 1,085. Total usable storage (the volume of water between
the outlet works and the spillway crest) includes conservation storage plus flood storage
(1,676,800 ac-ft). Lake Lanier has a surface area of 38,542 acres at elevation 1,071 ft.



\V/ Elevation 1085
Flood Storage = 602,151 Acre-feet Elevation 1071

—_—

Conservation Storage =
1,074,645 Acre-feet

Inactive Storage =
874,268 Acre-feet

Elevation 919

Figure 1. Buford Storage Capacity

2.2 Study Area

The study area is the area within which significant project impacts will accrue from the
use of M&l water supplies, including areas that will receive direct benefits and/or incur
costs from the provision of M&l water supply per ER 1105-2-100 Appendix E pg. E-205.
The water supply needs analysis is limited to the Atlanta/Lake Lanier region which was
part of the Georgia’s 2015 revised request. The 2013 request was previously evaluated
in the draft EIS. The 2015 revised request represented a reduced amount. Any
reallocation of storage would be expected to have system wide effects, which the
USACE must take into account. Therefore, the study area will encompass the entire
ACF Basin.

The Chattahoochee River originates in the Blue Ridge Mountains of north Georgia, near
the westernmost tip of South Carolina, and extends to the southwest corner of the state.
The Chattahoochee River covers a distance of 434 miles from the Blue Ridge
Mountains to Lake Seminole. It flows out of the mountains, past Metro Atlanta, and
reaches the Georgia-Alabama border, at which point it forms the border between the
two states. From there, the Chattahoochee River flows south to its confluence with the
Flint River at Lake Seminole and then into the Apalachicola River.

The largest metropolitan area in the basin is Atlanta, Georgia, located in the northern
section. Progressing downstream are the Cities of Columbus, Georgia and Phenix City,



Alabama. Albany, Georgia is located in the eastern portion of the basin. At the Gulf of

Mexico is the City of Apalachicola, Florida.

I; ~
R, 5 e A
?\t{u\_ O ’ e
i )
5 i ,‘ Ty Gainesville
3! A s R, =
A 'Eh’:"‘ e = = %
- ¥ - Lake Sidney Lanier| .
i s Ay P \‘ Buford Dam '
o { -t - Morgan Falls Dam
- *. ' /
ke Y
i - i {6 B ORG LA
Birmingham ‘t{f‘ o-“a # b’:
i~ Y y g i
o [ West Point S *wg
3 Lake and Dam, L {
1 oLa Gra 2y o
~ Langdale Dam .9 N
ALAE oM Riverview Daml.] S e =
2 e Bartlefl‘t's Fe m ; . § 1
~A
'\4;5: HQ..
*;‘:1" Oliver Daml Cnlumbug "‘:‘ \y
o \‘* S ,INorth Highlands Dam| -7 { )
ANEM VS Wlontgomery City Mills Dam
[Eagle & Phenix Dam/
{ \'“—\ ' A
Walter F. George =i i
Lake and Dam ——
George W. Andrews
0 _Lake and Dam _
b il
"\3.
r{ = Lake Seminole
& l: ;3 im Woodruff Dam
g A{} & o *'I'allahassee S~
NS g: = A
FLQOQRIDA P
) §
LEGEND =
" iCorps Lake and Dam Project 1
T~ Dom Ownod by Olhor Entity (1.6, Goorgia FGwer) ™
Scale: 1:600,000 J
0 125 25 50 75 100 >
] ! Miles I

Figure 2. ACF WSSA Study Area



3.0 PROBLEMS AND NEEDS

Georgia’s 2013 request stated that 3.3 million Georgians now rely on withdrawals or
releases from Lake Lanier for water supply and that by 2040 approximately six million
people will rely on Lake Lanier for water supply. This request has been updated in
December 2015 which revised the request through 2050. This request projected a need
for 621 mgd that would be met by Lake Lanier either through releases for downstream
consumption (355 to 379 mgd) or from direct withdrawals from the lake (242 mgd).
Based on the legal analysis the downstream needs can be met as part of the authorized
project purpose and do not require a water supply storage agreement. The analysis in
the WSSA, therefore assumes that releases from Buford Dam sufficient to satisfy that
demand would be met.

3.1 Current and Future Lake Users

Water supply providers currently withdrawing from Lake Lanier include the City of
Buford, City of Cumming, Forsyth County, City of Gainesville, and Gwinnett County.
Water withdrawals by these entities in 2000 — 2011 are displayed in Table 1 below. The
greatest demand for water in the ACF System as a whole occurred in 2007. In 2007,
the average water withdrawn directly from Lake Lanier was 128 mgd. In addition to the
entities listed above that currently withdrawal from Lake Lanier, Georgia’s 2015 request
indicated that Habersham, White, and Lumpkin counties will also be likely future users
of Lake Lanier. Withdrawals shown in Table 1 include those authorized under
relocation agreements (Buford and Gainesville).

Table 1. Lanier Annual Direct Water Withdrawals 2000-2011

Direct Water Withdrawals (mgd)

2000 | 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Buford 1.37 1.24 1.29 1.40 1.43 1.44 1.53 1.47 1.31 1.22 1.27 1.29
Cumming 11.58| 12.35 10.34 10.80 11.16 10.51 11.95 11.65 10.93 10.92 11.42 11.58
Forsyth

County 3.38 3.60 5.42 412 5.70 6.50 6.83 8.44 4.90 6.26 7.78 8.63

Gainesville 18.27| 17.50 17.32 16.85 17.73 17.87 19.00 18.76 16.37 16.65| 17.53 17.66

Gwinnett
County 85.13| 85.73 83.67 76.37 84.39 83.58 92.67 88.27 73.59 72.77| 75.52 76.19
Total 119.73| 120.42| 118.03| 109.54| 120.41| 119.91| 131.98| 128.58| 107.09| 107.81| 113.51| 115.34

Source: USACE. 2014

Water supply demand has been projected for the Atlanta metro area in the Metropolitan
North Georgia Water Planning District (MNGWPD) Water Supply, and Conservation
Management Plan. Forecasts were made through 2035 and 2050. The 2015 revised
request from the State of Georgia provided updated forecasts provided by the Atlanta
Regional Commission (ARC) as an attachment to their request. These forecasts did not



include Habersham, White, Dawson, and Lumpkin Counties which, based on Georgia’s
2013 request, have a need of 41 mgd. The revised forecast included in a December 2,
2015 memorandum to Jud Turner updated the need to 8 mgd, but only for Habersham,
White, and Lumpkin counties. This memorandum indicated that Dawson County would
have no unmet water supply needs in 2050. Accordingly, Dawson County would not
need a reallocation of storage in Lake Lanier. Together with the ARC forecasts, the total
need identified through 2050 was 242 mgd which could be met by withdrawals from
Lake Lanier. A supplemental water demand forecast was completed by USACE to
verify the stated needs provided in the Georgia 2015 request. The USACE forecast is
discussed in Section 3.3 Water Demand Analysis.

3.2 Current and Future Downstream needs from Lake Lanier

Water withdrawals by Metro Atlanta water supply providers occurring downstream of
Buford from 2000 — 2011 are displayed in Table 2 below. As stated previously, 2007
represented the greatest demand for water in the ACF System as a whole. In 2007, the
average water withdrawn from the Chattahoochee River was 275 mgd. MNGWPD also
projected water supply demand for the Metro Atlanta area through 2050. River
withdrawals by the Metro Atlanta water supply providers are expected to increase from
275 mgd to 379 mgd by 2050.

Georgia’s 2015 request identified a need to withdraw between 355 and 379 mgd from
the Chattahoochee River between Buford Dam and the confluence of the
Chattahoochee River and Peachtree Creek by 2050. Based on the 2012 Legal Opinion
discussed above, releases from Buford Dam to provide for withdrawal of 379 mgd are
authorized by the River and Harbor Act of 1946. Accordingly, analyses of potential
reallocation will take into account that authorized withdrawals will be made by Metro
Atlanta water supply providers in the amount of either 277 mgd (current need) or 379
mgd (future need).

10



Table 2. Downstream Annual Metro Atlanta Water Withdrawals 2000-2011

Withdrawals from Chattahoochee River (mgd)

2000 2001 2002 2003 | 2004 2005 2006 2007 2008 | 2009 2010 2011
City of Atlanta 106.83 | 101.93 | 101.17 | 9547 | 96.61 | 100.47 102.54 100.90 87.78 | 82.31 | 84.10 89.17
Atlanta-Fulton
Co. Water
Res.
Commission 42.62 43.90 43.39 40.12 | 40.99 | 42.80 43.76 44.07 36.07 | 37.09 | 40.15 38.67
DeKalb
County Public
Works 94.18 87.89 87.38 82.23 | 83.98 | 83.05 82.81 78.36 72.58 | 73.85 | 74.95 72.68
Cobb County
Marietta Water
Authority 47.04 42.93 43.45 41.73 | 46.85 | 46.95 51.00 52.14 43.69 | 43.57 | 43.28 45.12
Total 291 277 275 260 268 273 280 2756 240 237 242 246

Source: USACE 2015

Analyses of water supply options discussed below were accomplished using ResSim
modeling and 2007 withdrawals basin-wide were used to reflect the No Action
Alternative as discussed in Sections 5 and 6 in the EIS. Modeling of other water supply
options considered changes in withdrawals either from Lake Lanier or from the
Chattahoochee River, or both while all other withdrawals throughout the basin were held
at 2007 levels.

3.3 Water Supply Demand Analysis

The purpose of this water supply demand analysis is to assist in making an informed
independent estimate regarding future water supply demand in order to determine
whether it would be in the public interest to reallocate storage to water supply. A
secondary purpose is to determine the reasonableness of Georgia’s stated water need
from Lake Lanier. Water demand has been forecasted at the county-level in an effort to
provide useful information on trends in current and future water use. The forecast
begins with baseline demands (20107) and projects these demands through the year
2070 in 10-year increments using a computational “driver times rate of use” approach.
This approach multiplies a water use factor by the projected number of future users to
estimate future water demands. A water demand forecast model tool was developed
based on 2010 United States Geological Survey county level sector production data,
demographic data, socioeconomic data, and historical agricultural data. The basic
methodology of the water demand model is to estimate water demand separately for
each water use category, also referred to as a water use sector. The methodology
selected to forecast water demand for each sector is determined by data availability.

8In the RESSIM model, 277mgd was used as the gross river withdrawal value for 2007. 277 mgd was a
carryover value from when modeling originally began and is representative of current river withdrawals.
72010 is the latest year for which data was available. USGS typically publishes data in 5 year intervals.
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This is the case for all sectors of this report. The sectors determined to be relevant to
the study area are listed below.

Sectors:

Domestic
Non-Residential
Irrigation-Crops
Irrigation-Golf
Agriculture-Livestock
Aquaculture

o0k wnN -

For each sector, the basic methodology for estimating water demand is to calculate a
product of the driver and the rate of use. The driver is defined as a countable unit
driving water demands up and down, which can be projected in future years, such as
population or number of households, number of acres irrigated, number of employees in
a business, etc. The rate of use is defined as the quantity of water used by the driving
unit, such as gallons per person per day, gallons per household, or ac-ft per irrigated
acre.

Based on the 2010 USGS data mentioned above, the residential sector portion of the
projection model was developed using a per capita water demand forecast. The non-
residential and agricultural portions of the forecast were developed utilizing a unit use
approach to estimate future demands. The per unit water use rate, or water use factor,
can be developed for most sectors given historical or current water use data and a
defined demographic unit. Projection of future water demand then requires having
projected values of the defined demographic unit. With this approach, the water use
factor of each sector can be assumed to either remain constant into the future,
decrease over time due to increases in water use efficiency, or increase over time due
to more intensive water use.

The county-level water demand forecasts presented in this report are contingent upon
a number of assumptions. These assumptions include the following:

e Residential water use in each county will maintain the current average rate of
water use per capita (weighted average of 87 mgd based on 2010 USGS
data).

e Self-supplied residential water use in 2010 was 75 gallons per day (GPD) for
the entire study area.

e The ratio of self-supplied population to system-served population for each
county will remain constant into the future at current levels.
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e Future employment growth for each county will maintain the current
proportion by North American Industrial Classification System (NAICS)
classifications.

e Water use per employee into the future will maintain the current average rate
of use per employee per NAICS group.

e Water use for livestock will remain at current levels per animal.

e Water use per crop type will remain at current levels per acre.

e Water use efficiency and irrigation type by county will remain at current levels.
e Weather conditions are not addressed in this study.

e System losses among public and rural water district systems are not
accounted for in this study.

e The rates of water use per unit for each sector do not account for future
improvements in water use efficiency (i.e., water conservation).

All population forecasts are based on growth rates produced by the Georgia Office of
Planning and Budget March 12, 2010 report (2010-2030), the average forecasted
growth rates for the 7-county study area ranged from 2.0 percent — 3.9 percent. The
population forecast for this report used a low, medium, and high scenario. The medium
growth forecast is displayed in Table 3.
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Table 3. Medium Annual Growth (2.9 percent) Population Forecast

2 2 2 2 2 2 2
0 0 0 0 0 0 0
1 2 3 4 5 6 7
County 0 0 0 0 0 0 0
Publicly Supplied
Dawson 16,370 21,787 | 28,997 38,593 51,365 68,362 | 90,985
Forsyth 173,290 | 230,636 | 306,959 | 408,540 543,737 | 723,673 | 963,155
2,925,38
Gwinnett 700,510 | 932,327 |1,240,857 | 1,651,489 |2,198,008 5 13,893,470
Habersham 27,670 36,827 | 49,014 65,233 86,821 115,552 | 153,791
Hall 151,820 | 202,061 | 268,928 | 357,924 476,370 | 634,012 | 843,823
Lumpkin 10,320 13,735 18,280 24,330 32,381 43,097 | 57,359
White 14,000 18,633 | 24,799 33,006 43,928 58,465 | 77,813
Self -Supplied
Dawson 5,960 7,932 10,557 14,051 18,701 24,889 | 33,126
Forsyth 2,221 2,956 3,934 5,236 6,969 9,275 | 12,344
Gwinnett 104,811 139,496 | 185,658 | 247,097 328,868 | 437,699 | 582,545
Hall 27,864 37,085 | 49,357 65,691 87,430 | 116,362 | 154,870
Habersham 15,371 20,458 | 27,228 36,238 48,230 64,191 85,433
Lumpkin 19,646 26,147 | 34,800 46,316 61,644 82,043 | 109,193
White 13,144 17,494 | 23,283 30,988 41,242 54,890 | 73,055

3.3.1 Residential (Domestic)

All data for the residential sector of this study, which includes indoor use such as
bathing, toilet flushing, clothes washing, dish washing, and other appliances, and
outdoor uses such as lawn irrigation and car washing, was collected from USGS county
level report (2010 Preliminary Report). Data was reported as total withdrawals from
ground water and surface water sources. The data included breakouts of population
receiving water either from the ground source or surface source (public supply). From
this data the per capita use per day was determined. The remaining population, once
public supply was removed from total population is assumed to be self-supplied.
Residential growth scenarios are displayed in Tables 4 and 5. Table 5 shows public
supply only.

e Per Capita Use Determination:

e Population Served by Public Supply (Surface +Groundwater)-Total Population
=Domestic Users

e Domestic Per Capita use: Total Domestic Water Use/Domestic Users. (GPD)
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e Total Population-Population served by Public Supply =Self Supplied Users

o Self-Supplied Water Usage: Self-Supplied water use in 2010 averaged 75
GPD. This rate is held constant for all counties, and was determined by
previous USGS studies.

Table 4. Residential Medium Growth (2.9 percent) Demand Total

Residential Public + Self-supplied(mgd)
County 2020 2030 2040 2050 2060 2070
Dawson 2.88 3.84 5.11 6.80 9.04 12.04
Forsyth 17.06 22.70 30.22 40.22 53.52 71.24
Gwinnett 90.64 120.64 160.56 213.69 284.41 378.53
Habersham 7.10 9.44 12.57 16.73 22.26 29.63
Hall 18.54 24.68 32.84 43.71 58.18 77.43
Lumpkin 4.93 6.56 8.73 11.62 15.46 20.58
White 3.75 4.99 6.65 8.85 11.78 15.67

Table 5. Residential Public Supply Medium Growth (2.9 percent) Demand Total

Residential Public Supply(mgd)
County 2020 2030 2040 2050 2060 2070
Dawson 2.29 3.05 4.06 5.40 717 9.56
Forsyth 16.84 22.40 29.83 39.70 52.82 70.31
Gwinnett 80.18 106.72 142.03 189.02 251.58 334.84
Habersham 5.57 7.40 9.85 13.11 17.45 23.22
Hall 15.76 20.98 27.91 37.15 49.45 65.81
Lumpkin 2.97 3.95 5.26 7.00 9.31 12.39
White 244 3.24 4.33 5.76 7.66 10.19

3.3.2 Non-Residential Water Use

For the non-residential sector (hospitals, schools, industrial business, retail, etc.) the
factors that influence demands vary widely; therefore, it was determined that a per unit
use approach would best capture water use in the non-residential sector. For non-
residential water users, the rate of water use per employee is unique to the type of
establishment and the type of work being performed. e.g., water use per employee
would be significantly higher at a restaurant where water is being used to wash dishes
and prepare food than at a retail store where water use is for sanitary purposes. The
non- residential water coefficients contain average gallons of water use per employee
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per day (GED) for each NAICS category. The water use coefficients represent all water
used at a given establishment on an average day divided by the number of employees.

After literature review of NAICS water use coefficients from previous studies it was
determined, the coefficients recently developed for Southwest Missouri Water Resource
Study are a realistic representation of water usage in the 7-county study area. The
coefficients were developed using IWR-Main® methodology and are considered the best
predictors of water usage available without developing study specific coefficients for the
seven-county area. The following industrial NACIS codes and GPD/Employee were
captured in this study and displayed in Table 6.

Table 6. Gallons per Day Values by Industry

NAICS Sectors GPD/Employee
11 Agriculture, forestry, fishing and hunting, and mining 112
23 Construction 67
31 Manufacturing 145
42 Wholesale Trade 44
44 Retail Trade 46
48 Transportation and Warehousing, and Utilities 57
51 Information 28
52 Finance and Insurance, and 53-Real Estate and Rental and Leasing 60
54 Professional, Scientific, and Management, and Administrative and Waste 69
Management Services
61 Educational Services, and Health Care and Social Assistance 104
71 Arts, Entertainment, and Recreation, and Accommodation and Food Services 33
81 Other Services, Except Public Administration 74
921190 | Public Administration 74

Non-residential water use is displayed in Table 7 for the medium growth scenario which
is the baseline scenario.

8]WR-Main Water Demand Management Suite: The IWR-Main Water Demand Management Suite is a
computerized water resource planning tool that allows the development of water use forecasts and the
evaluation of water conservation programs using a combination of econometric demand models and
single coefficient requirements models.
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Table 7. Non-Residential Water Use (mgd)
Medium (2.9 percent) Growth Rate

County 2020 2030 2040 2050 2060 2070
Dawson 0.97 1.3 1.71 2.28 3.03 4.04
Forsyth 8.02 10.7 14.21 18.91 25.17 33.49
Gwinnett 37.56 50.0 66.54 88.55 117.86 156.86
Habersham | 1.92 2.6 3.40 4.52 6.02 8.01
Hall 8.98 12.0 15.91 21.17 28.18 37.51
Lumpkin 1.37 1.8 2.42 3.22 4.29 5.70
White 1.18 1.6 2.09 2.78 3.69 4.92

3.3.3 Agricultural Demand

Agricultural demand is broken out between water supplied for livestock and water
supplied for crop irrigation. The annual gallons forecasted for the Livestock sector was
developed by taking the number of animals per county, as reported by the 2012
Agriculture Census, and multiplying by the required water needed per animal. Annual
usage is then calculated by multiplying daily water required by 365 days. The exception
to this is the poultry industry, where a 285-day season is used to account for time
between flocks. Analysis of agriculture data is for the historical period from1997-2012.
The largest sector within the agriculture industry is the poultry industry; this sector
consumes approximately 70 percent of all water in the counties where the industry is
present. The water usage for this industry is determined by a number of factors
including: temperature, grow-out methods, management etc. There is substantial
variance in the poultry population from year to year, and after analysis of the 1997-2012
data it was determined that a 25 percent + and — variance in baseline agriculture water
usage would be included in this study for reference. The agriculture sector water usage
was based on the numbers of animals reported in the 2012 agriculture census. This
data is considered the most relevant to date. Estimated water use for livestock will be
held constant throughout the study period.

Table 8. Livestock Water Use

Variance From Baseline
County Total mgd -25 percent +25 percent
Dawson 0.391731 0.293798 0.489664
Forsyth 0.198834 0.149125 0.248542
Gwinnett 0.019971 0.014978 0.024963
Habersham 0.868041 0.651031 1.085051
Hall 0.855528 0.641646 1.069410
Lumpkin 0.259602 0.194702 0.324503
White 0.493533 0.370150 0.616917
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The baseline developed for the crop irrigation is based on USGS 2010 reported water
data and irrigated acres. All counties in the study area reported irrigated acreage with
Habersham County reporting the highest acreage with 290 irrigated acres, and White
County reporting the lowest acreage with 40 acres. Gallons per acre for crop irrigation
were established by dividing the 2010 USGS reported agricultural water usage per
county by total reported acreage. The gallon per acre was then multiplied by
anticipated growing/irrigation season of 122 days. After review of previous data
obtained from the Agriculture Statistical Service and data provide by USGS for the year
2010 it was determined to hold the acreage constant for the 50-year study period.

Table 9. Water Use for Crop Irrigation

Crop Acres

Irrigated in
County 2010 Total MG | Gallons/Acre | Gallons/Day mgd
Dawson 180 0.09 500 738 0.000738
Forsyth 180 0.30 1667 2459 0.002459
Gwinnett 0 0 0 0 0.000000
Habersham 290 0.11 379 902 0.000902
Hall 110 0.28 2545 2295 0.002295
Lumpkin 110 0.12 1091 984 0.000984
White 40 0.05 1250 410 0.000410

3.3.4 Irrigation-Golf Sector

Analysis for the golf sector of the report is based on 2010 USGS preliminary data. The
analysis provides estimates in an average rainfall year and in a dry year. These
numbers are representative of the Georgia golf course turf water use. The USACE
analysis of the 2010 data set provided by USGS was procedurally the same as the 2005
Georgia EPD Golf Study. The results of both studies were examined and all current
water use, (with the exception of Habersham County which fell below the average
calculated amount) falls between the average and dry year scenario. After review of the
data sets provided by USGS and the EPD Golf course study it was decided that the
median water use of 1,699 gallons per day per acre would be applied to all counties and
annual water usage for each county would be dependent on the number of irrigated
acres in the county. The acreage reported by the 2005 and 2010 data sets revealed
only a slight change in acreage; therefore, each county acreage will be held constant
with the 2010 reported numbers. The annual water usage coefficient used in this
analysis for forecasting is based on median water use per acre in all counties. Annual
usage is median daily use multiplied by the estimated 214-day irrigation season.
Procedures and Assumptions are based on the following study: Water Use for Georgia
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Agricultural (Farm Use) Withdrawal Permitted —Golf Courses; Cliff Lewis, Georgia EPD,
Tifton, Georgia.

For each county, the “average rainfall year” water use was calculated by multiplying the

total number of permitted acres by 14.06 acre-inches. This calculation provided the

total acre-inch water use in a year of average rainfall, for an April 1 — October 31
growing season. For each county, the “Dry year (no rainfall)’ water use was calculated
by multiplying the total number of permitted acres by 30 acre-inches. This calculation

provided the total acre-inch water use in a dry year of no rainfall, for an April 1 —
October 31 growing season. Water use for golf courses is detailed in Table 10.

Table 10. Water Use for Golf Courses

USGS Water Use Water Use
Reported (Average (Dry-No Average
Total Acreage rainfall year) rainfall year) -year Dry-year
County Usage (2010) GPD GPD mgd mgd mgd
Dawson 0.21 120 125518.435 267820.274 0.13 0.27 0.20
Forsyth 0.28 170 177817.783 379412.055 0.18 0.38 0.29
Gwinnett 1.85 1000 1045986.959 | 2231835.616 1.05 2.23 1.70
Habersham 0.16 180 188277.653 401730.411 0.19 0.40 0.31
Hall 1.26 690 721731.0016 | 1539966.575 0.72 1.54 1.17
Lumpkin 0.16 100 104598.696 223183.562 0.10 0.22 0.17
White 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3.3.5 Total Projected Water Demand

After analysis of all available data it was determined the medium growth rate scenario of
2.9 percent for population growth for the Residential and Non-Residential sectors; with
the remaining sectors per unit usage held constant throughout the study period would
best represent the water demand for the study area. Table 11 illustrates total demand
forecasted by county for all water use sectors.
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Table 11. Total Demand Forecast for Medium Growth Scenario

Total Water Demand Estimate at 2.9 percent Growth Rate
County 2020 2030 2040 2050 2060 2070
Dawson 4.45 5.72 7.42 9.67 12.67 16.67
Forsyth 32.10 40.40 51.44 66.14 85.71 111.75
Gwinnett 129.92 172.35 228.82 303.97 403.99 537.11
Habersham 14.80 17.78 21.75 27.03 34.06 43.42
Hall 30.54 39.65 51.77 67.91 89.38 117.96
Lumpkin 6.72 8.81 11.58 15.27 20.18 26.71
White 5.42 7.06 9.23 12.12 15.96 21.08
Total* 223.96 291.76 382.00 502.11 661.96 874.71

* Includes 12 MGD for aquaculture demand held constant through-out the period of analysis.

3.3.6 Projected Water Demand for M&l

Based on this independent analysis of water supply demand, the projected M&I water
demand for the current and potential future Lake Lanier users are displayed Table 12.
Projected M&l water demand for 2050 is approximately 483 mgd which exceeds
Georgia’s 2015 request. Although USACE did not have the benefit of the assumptions
used by the State of Georgia in developing their water demand forecast, this analysis
confirms and validates the need for water supply as requested by the State of Georgia.
Demonstrating need is a requirement for consideration of reallocating storage

Table 12. Municipal and Industrial Total Water Use Medium Growth (2.9 percent)

Counties 2020 2030 2040 2050 2060 2070

Dawson 3.85 5.12 6.82 9.08 12.08 16.08
Forsyth 25.08 33.38 44.42 59.12 78.69 104.73
Gwinnett 128.20 170.63 22710 302.25 402.27 535.39
Habersham 9.01 12.00 15.97 21.25 28.28 37.64
Hall 27.52 36.63 48.75 64.89 86.36 114.94
Lumpkin 6.29 8.38 11.15 14.84 19.75 26.28
White 4.93 6.56 8.73 11.62 15.47 20.59
Total 204.89 272.70 362.94 483.04 642.89 855.64

4.0 WATER SUPPLY ALTERNATIVES

4.1 Preliminary Alternatives

An array of potential sources for water supply for those water supply providers currently
withdrawing from Lake Lanier is summarized as follows:
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° Conservation

. Groundwater

. Desalination

. Existing surface water sources (other than Lake Lanier)
. Reallocation from Flood Control Storage

. Reallocation from Inactive Storage

. Reallocation from Conservation Storage

. New Reservoir Construction

o Chattahoochee River Withdrawal and Pumping

4.2 Future Without Project Condition

The Future Without Project Condition (FWOPC) is the condition expected to exist in the
future in the absence of reallocation of storage under the 1958 Water Supply Act for
those communities currently withdrawing water from Lake Lanier under expired
agreements. The FWOPC provides the basis from which alternative plans are
formulated for the WSSA. In the FWOPC releases would be made from Buford Dam to
support the 2007 downstream withdrawals of 379 mgd. The FWOPC is the same as
Alternative 7J (Alt7J) in the EIS.

4.3 Alternatives Considered but Eliminated from Further
Consideration

4.3.1 Conservation

Conservation is often the first step in reducing consumption and overall demand for
water supply. Water providers within the district have been implementing multiple
conservation measures to reduce demand. Conservation has been an important focus
of the MNGWPD and is included as a cornerstone of their water supply plan. Measures
include conservation pricing, leak detection and repair, plumbing and toilet retrofit
programs, education programs, multi-family sub-metering, and water recycling (e.g. car
washes). In 2011 per capita water use for the metro area was 148 gpcd (gallons per
capita per day). GAEPD projects water use will decrease to an average of 135 gpcd by
2040. In a December 2, 2015 memorandum from MNGWPD to Jud Turner, it is stated
that the overall per capita use from has declined 30 percent since 2000. It is unlikely
that additional conservation measures would result in a significant reduction in
Georgia’s 2050 need. To the extent that the MNGWPD adopts additional conservation
measures, Georgia’s 2015 request will satisfy needs beyond 2050.
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4.3.2 Groundwater

Following the Phase | ruling of the Federal District Court for the Middle District Court of
Florida in July 2009, the State of Georgia created the Water Task Force to develop a
contingency plan to prioritize a set of water conservation and water supply options. The
report detailed options for meeting the water supply needs of current and future Lake
Lanier users if water withdrawals from Lake Lanier and releases from Buford Dam were
halted. The report was prepared by a collection of A-E firms and stakeholders. In the
Georgia Water Task Force Report that was completed in 2009, ground water was
evaluated as a potential option to meet the water supply needs of the stakeholders.
The potential ground water sources identified were either for non-potable reuse or were
located in isolated areas and in relatively small quantities and would not be readily
available to water supply systems dependent on Lake Lanier. Groundwater resources
in MNGWPD are limited in quantity and are quite costly compare to other options,
therefore, are not considered adequate potential sources of water supply and were
eliminated from further evaluation.

4.3.3 Desalination

The Georgia Water Task Force Report evaluated desalination as a potential option to
meet the water supply needs of the stakeholders. The study showed an estimated cost
of approximately $21 billion over the project life. While the preliminary evaluation
showed that this option could supply approximately 200 mgd, this was seen as the most
expensive option and, therefore, is not carried forward in our evaluation.

4.3.4 Existing Surface Water Sources (other than Lake Lanier)

The Georgia Water Task Force Report also evaluated the feasibility of existing surface
water sources to meet the need if Lake Lanier and Buford Dam could no longer be
operated for water supply. Potential sources include Lake Burton, West Point Lake,
Lake Hartwell, and Nickajack Reservoir. Several of these sources would require inter-
basin transfer agreements or legislation. Further, based on information in the report,
none of these sources would satisfy the 2040 water supply need. All of these transfers
were considered contentious or highly contentious by the stakeholders involved.
Additionally, obtaining water from another USACE reservoir would require reallocation
of storage. Existing surface water sources were not carried forward for further
evaluation.

4.3.5 Reallocation from Flood Control Storage and Inactive Storage

Flood storage at Buford Reservoir exists between elevations 1071 and 1085 and
consists of 602,000 ac-ft. Reallocation from the flood pool could accommodate a
portion of the future demand; however, this alternative will not be carried forward for
further evaluation for several reasons:
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A preliminary analysis examined the feasibility of a mixed pool reallocation
considered a two foot raise of the conservation pool. This pool raise increased
the yield by 1.8% but reduced the flood storage by 7.2%. This was not supported
as is it was not an efficient use of flood storage reduction.

¢ Reallocation from the Lanier flood pool would represent an increased flood risk
because compromised downstream channel capacity and development
encroachment restrict flood water releases from Buford Dam to 10,000 cfs.
Because flood releases must be limited to 10,000 cfs, it is necessary to maintain
maximum amount of flood storage availability.

e The Buford Dam DSAC classification was lowered from a DSAC of 4 to a DSAC
of 3. The DSAC classification was lowered due to saddle dike leaks as well as
potential consequences. The population at risk includes residents downstream in
metro Atlanta. Infrastructure including main roadways (I-85) would also be at risk.
Current USACE policy prohibits pool raises with a DSAC classification of 3 or
lower. Reallocation from Flood Control pool would not be supported given the
current DSAC classification.

e Incursions into the flood control pool would cause impacts to recreation facilities.

Reallocation from Flood Control pool was not screened out solely because of

these potential impacts as USACE maintains flood easements up to 1085;

however it was a consideration along with other factors.

Reallocation from inactive storage was considered and eliminated from further
consideration because the Buford hydropower project is designed with head limits at the
bottom of the conservation pool. The design of hydropower equipment at Buford Dam
is optimized to function within the head range which corresponds to the conservation
pool. Operation below the minimum rated head (bottom of conservation pool, inactive
pool) would result in excessive cavitation and often vibration which could damage
equipment. In addition operation in this range would decrease the efficiency and output
of the unit.

4.4 Action Alternatives

The following alternatives are considered to satisfy some or all of the water supply need
for users upstream of Buford Reservoir. The projected need of 379 mgd for
downstream users would be met regardless of which of these alternatives might be
implemented.

4.4.1 Reallocation from Conservation Storage

Varying levels of reallocation from conservation storage at Lake Lanier were evaluated
in the EIS including the following:
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e Current (2007) withdrawals (128 mgd), including 20 mgd for relocation contracts.
(108 mgd would be considered for reallocation under the authority of the 1958
WSA).

e 242 mgd (Georgia’s 2015 request, including 20 mgd relocation contracts and 222
mgd under the authority of the 1958 WSA).

e 185 mgd (including 20 mgd relocation contracts and 165 mgd under the authority
of the 1958 WSA).

e 225 mgd (including 20 mgd relocation contracts and 205 mgd under the authority
of the 1958 WSA).

4.4.2 New Reservoir Construction

Under this alternative several new water supply reservoirs would need to be developed
upstream of Lake Lanier or on a tributary to Lake Lanier. At this time specific sites have
not been identified. The location, size, pump capacity, hydrologic information, and safe
yield for any individual reservoir cannot be determined without a much more detailed
study that would accompany actual pursuit of such an option. Costs for this alternative
were based on recently constructed or proposed reservoirs and are discussed in
Section 6 of this assessment (refer to Table 19). Figure 3 displays a conceptual map of
the location of these new reservoirs. It is not known if incremental water treatment and
wastewater treatment costs would be incurred by implementing this option.
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Figure 3. New Reservoir Conceptual Locations
Source: Georgia EPD, 2014
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4.4.3 Chattahoochee River Withdrawal and Pumping System
Alternative

Another alternative considered would involve constructing new intakes for withdrawing
water from the Chattahoochee River downstream of Buford Dam and pumping it
upstream for use by users that otherwise would withdraw directly from Lake Lanier.

It is assumed that a pipeline would be constructed on the eastern side of the
Chattahoochee River to carry water to meet the water supply needs of Gwinnett County,
City of Buford, Hall County, and City of Gainesville, and that a pipeline would be
constructed on the western side of the Chattahoochee River to meet the needs of
Forsyth County, City of Cumming, Dawson County, Lumpkin County, White County, and
Habersham County. It is not known if incremental water treatment and wastewater
treatment costs would be incurred by implementing this option.

The cost of this option would result from piping systems and associated pump stations.
(Refer to Table 19) It is assumed the location of the pump station to be Georgia Power
Company's Morgan Falls Dam. A potential piping configuration is shown in Figure 4.
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Figure 4. Conceptual Map of Chattahoochee River Withdrawal and

Pumping Alternative
Source: Georgia EPD, 2014

4.5 Alternative Evaluation

In order to evaluate the impacts for the varying levels of reallocation considered, the
varying levels of water supply were modeled as part of the ResSim Analysis. The
USACE Hydrologic Engineering Center (HEC) developed ResSim, the software that is
now the standard for USACE reservoir operations modeling. The software incorporates
characteristics of the basin and individual reservoirs including physical constraints
(spillway capacities, area-discharge curves, flows associated with hydroelectric power
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generation, and such) and operational procedures (action zones, balancing, and the
like). For further description refer to Section 4.1 of the EIS. ResSim provides outputs in
terms of reservoir levels, river flows, hydropower generated over the historical period. A
full discussion of the complete water supply and water management alternatives is
presented in Section 5 of the EIS. Environmental impacts analyses are discussed in
Section 6 of the EIS.

4.6 Proposed Action Alternative

Based on the results from the impacts analysis in the EIS, the Proposed Action
Alternative has a gross withdrawal amount of 242 mgd which includes, a reallocation of
222 mgd or 254,170 acre feet, 20 mgd for relocation agreements). This storage
reallocation will also accommodate the current need of 128 mgd from Lake Lanier. This
alternative will provide for 379 mgd downstream of Atlanta. The rationale for selecting
the Proposed Action Alternative is discussed in more detail in Section 5.3 of the EIS.

5.0 DERIVATION OF USER COST

5.1 Methodology

USACE'’s Engineer Regulation (ER) 1105-2-100 specifies the four pricing methods used
to calculate the value of storage considered for reallocation (i.e., the price to be charged
for the capital investment for the reallocated storage). The four methods include:
benefits foregone, revenues foregone, replacement cost, and updated cost of storage.
The value placed on the storage is the highest of the four methods.

e Benefits Foregone. Benefits foregone are generally estimated using the
standard National Economic Development (NED) evaluation criteria in
compliance with ER-1105-2-100. The benefits forgone are evaluated over a 50-
year period of analysis.

e Revenues Foregone. Hydropower revenues foregone are defined as the
reduction in revenues accruing to the Treasury as a result of reallocating storage
from hydropower to water supply. The revenues are based on the existing
repayment agreement between the power marketing agency and the USACE.
Revenues forgone from other project purposes are the reduction in revenues
accruing to the U.S. Treasury based on existing repayment agreements.

e Replacement Cost. Notwithstanding unforeseen circumstances, replacement
costs are equal to benefits foregone. In the event that reallocated storage is
being taken from the flood control pool, the USACE will estimate the replacement
cost of equivalent protection.
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e Updated Cost of Storage. The updated cost of reallocated storage is estimated
by updating the cost of the joint use features from the midpoint of construction to
the fiscal year in which the reallocation of storage is approved. The updated cost
of the joint use features is then multiplied by the proportion of useable storage
that is to be reallocated to estimate the value of the reallocated storage.

If the cost of reallocated storage is less than the cost of the most likely alternative non-
Federal source of water supply, the reallocation is considered to be feasible. The
reallocation is feasible because, net marginal benefits associated with water supply are
greater than benefits associated with the displaced project purpose (USACE, 2000).

5.2 The Value of Storage
5.2.1 Benefits Forgone

Benefits forgone are calculated for the ACF Federal project in accordance with
guidance in the ER 1105-2-100. There are no benefits forgone calculated for flood risk
management or from navigation. Because there was no change in the level of flood risk
management and the reallocation considered is out of the conservation pool, there are
no benefits forgone for the flood control project purpose. While there is improved
channel availability on the ACF System, no NED benefits were evaluated due to the
lack of consistent commodity movements over the last decade. Therefore, there are no
benefits forgone to the navigation project purpose.

Benefits forgone are calculated for both the hydropower project purpose and for
recreation. A full description of the methodology for NED hydropower impacts is
contained in Appendix D to this WSSA and the recreation benefit analysis in contained
in Appendix M of the EIS. Hydropower benefits forgone are summarized in Table 13 in
average annual dollars based on the October 2016 (FY 2017) price levels, FY 2017
discount rate of 2.875 percent and a period of analysis of 50 years. Recreation benefits
forgone are summarized in Table 13 in average annual dollars based on the September
2016 (FY 2016) price levels, FY 2017 discount rate of 2.875 percent and a period of
analysis of 50 years. It should be noted that impacts to project purposes discussed in
Section 6 of the EIS are a comparison of the No Action Alternative to the Proposed
Action Alternative. The WSSA displays the comparison between the Without Project
Condition (Alt7-J) and the Proposed Action Alternative.
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Table 13. Benefits Forgone

Total Benefits

Benefits Foregone compared to baseline

Alternative (Federal System) (Without Project Future Condition)
With Out Project Condition Alt 7J $225,558,000 $0
Hydropower $90,482,000 $0
Recreation $135,076,000 $0
Reallocation of 254,170 acre-feet (222 mgd) $222,877,000 -$2,681,000
Hydropower $88,488,000 -$1,994,000
Recreation $134,389,000 -$687,000

Note: Hydropower benefits are in Average Annual Dollars at October 2016 (FY 2017) price levels. Price levels are
updated via October 2016 EIA Short-term Energy Outlook. Recreation benefits are updated based on the FY 2017 Unit Day Value
Economic Guidance Memorandum, which are September 2016 (FY 2016) price level.

5.2.2 Revenues Forgone

Revenues forgone are calculated for the ACF Federal system in accordance with
guidance in the ER 1105-2-100. There are no revenues foregone for flood risk
management, navigation, or recreation project purposes. A detailed discussion of the
hydropower revenues forgone calculations and methodology is found in Appendix D of
the WSSA. Revenues forgone are based on the capacity and energy rates as reported
by Southeastern Power Administration, October 2016 (FY 2017) price levels, and
average annual generation over a period of analysis of 50 years. Revenues forgone are
$642,182 for the 222 mgd reallocation alternative (Alt 7K in the EIS).

Table 14. Hydropower Revenues Forgone

Alternatives

Estimated Revenue

Revenue Foregone

With Out Project Condition Alt 7J

$42,712,000

$0

Reallocation of 254,170 ac-ft (222 mgd)

$42,069,000

(642,000)

Note: Revenues and revenues foregone are displayed in average annual dollars.

5.2.3 Replacement Cost

No replacement cost was calculated for flood risk management as the volume of storage
considered for reallocation would come from the conservation pool. The replacement
cost of power is equivalent to the hydropower benefits forgone. Replacement Cost of
Power, therefore, is $1,993,749 for the 222 mgd reallocation alternative.

5.2.4 Updated Cost of Storage

The cost allocated to the user under this pricing method updates the joint—use portion of
the first costs of reservoir construction to present day price levels and then assigns a
percentage of the costs based on the "Use of Facilities" (UOF) cost allocation
procedure. Costs are updated from "as built" costs in 1953 (the mid-point of
construction) to 1967 prices by use of the Engineering News Record (ENR)
Construction Cost Index, and then from 1967 to current prices by use of the USACE's
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Civil Works Construction Cost Index System (CWCCIS). Land values are updated by
the weighted average update of all other project features. Costs are indexed from the
midpoint of the physical construction period to the beginning of the FY in which the
contract for the reallocated storage is expected to be approved (FY2017). Joint-use
costs shown in Table 16 exclude infrastructure costs allocated to specific project
purposes such as recreation facilities, hydropower turbines, etc.

Construction is considered as having been initiated at the start of the month when lands
for the project were first acquired or on the date when the first construction contract was
awarded whichever was earlier. Construction is considered as having been completed
at the end of the government FY in which final deliberate impoundment of the reservoir
pool was initiated.

The USACE policy on pricing storage reallocated from one authorized project purpose to
another is based on the “UOF” methodology. Use of Facilities methodology allocates
joint-use costs (costs that cannot be specifically allocated to a specific project purpose)
based on overall percentage of storage reallocated. For example, if 15 percent of the
usable storage is reallocated, then the reallocated storage is apportioned 15 percent of
the joint-use costs. The cost of reallocated storage changes each government FY. This
is due to the fact that the Federal discount rate changes on an annual basis as well as
varying annual OMRR&R costs. Section 932 of the 1986 WRDA requires recalculation of
the interest rate at 5-year intervals if the storage is paid annually over a 30-year period.

5.2.5 Cost of Reallocated Storage

The updated cost of storage is the highest of the four comparable costs; therefore, the
updated costs of storage will be used to determine the user cost. Table 15 displays the
results of the four pricing methods for comparison.

Table 15. Costs of Reallocated Storage

Benefits Foregone
compared to baseline
(Without Project Revenue Replacement | Updated Cost

Future Condition) Foregone Cost of Storage

With Out Project
Condition Alt 7J $0 $0 $0 $0

Reallocation of 254,170

acre-feet (222 mgd) -$2,681,000 -$642,000 | -$ 1,994,000 $2,769,000

Note: Costs are displayed in October 2016 (FY 2017) average annual dollars

The percent of usable storage is calculated in Table 16. The storage cost calculations
for the 254,170 ac-ft is shown in Tables 17. The cost calculations are based on the
updated cost of storage of $399,355,000 and a 5-year average OMRR&R costs of
$471,000. The updated cost of storage over a 50-year period of analysis is $2,769,000.
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Table 16. Update Joint-Use Costs

Actual Joint use as 1967 CWCCIS | Updated Joint- Sep 2017
of Mid-point of 1953 ENR 1967 ENR | ENR Index Base Use cwccels Update EY 2017
Category |construction 1953 Index Ratio Index ratio 100 as of 1967 Index Factor | Joint Costs

Lands and 10,184,000 600 1070 1.78 100 18,161,000 821.10 8.211 149,120,000
Damages
Relocations 10,200,000 600 1070 1.78 100 18,190,000 821.67 8.22 149,462,000
Reservoir 2,191,000 600 1070 1.78 100 3,907,000 889.48 8.89 34,752,000
Dam 3,857,000 600 1070 1.78 100 6,878,000 781 7.81 53,713,000
Access Roads 436,000 600 1070 1.78 100 778,000 821.65 8.22 6,392,000
Buildings, Grounds, 276,000 600 1070 1.78 100 492,000 817.07 8.17 4,020,000
and utilities
Permanent 130,000 600 1070 1.78 100 232,000 817.07 8.17 1,896,000
operating equipment
Total 27,273,000 1070 399,355,000

Specific Costs
Water Supply
Conduit

Intakes already present

1. Update factor for Lands and Damages acct was based on a weighted average of update factors for all other accounts.
Source: USACE (U.S. Army Corps of Engineers). 1960. Cost Allocation Studies: Apalachicola, Chattahoochee, and Flint River Project. U.S. Army Corps of Engineers, Mobile, AL.
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Table 17. Lake Storage

Percent of
Elevation (feet, | Usable Storage Conservation
Feature NGCD) (acre-feet) Usable Storage Storage
Flood Control 1071 1085 602,200 35.91
Conservation 1035 1071 1,074,600 64.09 100.00
Water Supply 254,170" 15.16 23.65
State of Georgia- 254,170" 15.16] 23.65
Other Conservation Purposes [list
as appropriate]
Total Usable Storage_ 1,676,800 100.00_

"The unit conversion factor used to convert mgd to cfs (cubic feet per second) is 1.547. This conversion factor is an input
to the calculation of storage.

Table 18. Cost of Storage

Total Usable Storage for Lake Lanier (STot)

1,676,800 ac-ft

Storage Recommendation (SRec) 254,170 ac-ft
Percent of Total Usable Storage 15.16%

P = SReq/ STot = 254,170/ 1,676,800 e

Total Updated Cost of Storage for Lake Lanier (CTot) $399,355,000
Cost of Storage Recommendation (CRec) $ 60,534,000

CRec= P x CTot

Annual Cost of Storage Recommendation (ARec)

Over 50 years*

i(1+i)n-1 Where: CRec = $

- i= 2.875% discount
ARe‘.:_ CRec rate ,N = 50 year
(1+/)n -1

$2,297,164

Operation and Maintenance for Lake Lanier(O&MTot)

$ 3,110,000

Lake Lanier Annual Operation and Maintenance Estimate
(O&MRec)
O&MRec = P x O&MTot

$ 471,444

Lake Lanier Annual Replacement, Repair and
Rehabilitation Estimate (R,R&RRec)
R,R,&RRec = P x R,R,&RTot

Total Annual Cost =ARec + O&MRec + R,R&Rrec (Average
Annual $)

$2,768,608

Notes:

1 Five-year (FY2011-FY2015) Average of Operations and Maintenance cost are based on a September 2016 (FY 2016) price level.

2. There has been

no R,R,&R costs in the last 5 years.
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5.3 Credit to the Power Marketing Agency

Per ER 1105-2-100, when hydropower is adversely impacted by reallocation of the
conservation pool to satisfy additional water supply needs, hydropower losses can be
mitigated through the provision of financial credit. In this case, credits would be
provided to the hydropower account from a portion of the water supply storage
proceeds. This credit is based on revenues foregone to the United States Treasury for
repayment of the hydropower costs allocated to the project. Revenues foregone reflect
the allocated costs to power upon which the rates are based. When reallocation is
accomplished through this credit approach, in essence, the allocation of costs is
adjusted without performing a laborious new cost allocation. Additionally, where
existing Federal power delivery contracts require market purchases of power as a result
of storage reallocations and withdrawals, the power marketing agency may obtain an
additional credit for the funds expended for those purchases upon demonstration that
they were made as a direct result of the reallocation.

Hydropower credits will not be given for losses that occur at non-federal facilities.
Withdrawals from Lake Lanier covered under the original relocation contracts and
releases for downstream withdrawals under the 1946 RHA will not result in credits to
Southeastern Power Administration (SEPA), because both of these actions were
originally authorized and are not a reallocation. Credits are calculated based on
hydropower losses that resulted from reallocation of 254,170 ac-ft of storage. These
credits will not be given directly to SEPA, but will apply for Department of Energy
payback to the U.S. Treasury.

Power Marketing Agency credits are displayed in Table 38 in Appendix D in the
Hydropower Analysis Report.

6.0 TEST OF FINANCIAL FEASIBILITY

To test the financial feasibility of the reallocation, the annual cost of the reallocated
storage is compared to the annual cost of the most likely, least costly, alternative water
supply source that would provide an equivalent quality and quantity of water if storage
reallocation at Lake Lanier were not an option for the water supply customers. The
following sections present the evaluation of two potential alternatives sources for the
State of Georgia and the identification of the most likely, least costly water supply
source if storage reallocation at Lake Lanier were not an option.

6.1 Least Costly Water Supply Alternatives to Meet Future
Regional Demands

The forecasts for regional water demands for current and future Lake Lanier users and
an inventory of existing and potential sources of water supply have been shown in
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previous sections of the report. These demands and existing and potential sources of
water supply were comprehensively discussed in the 2009 Water Supply and Water
Conservation Management Plan and the 2009 Georgia Water Task Force Report. The
State of Georgia has identified Lake Lanier water as its main source of water supply to
meet forecast needs through 2050 because of existing withdrawal and distribution
infrastructure, including pipelines and water treatment facilities. Maximum stated waste
water treatment capacity through 2050 is expected to be 156.94 mgd. This is achieved
through expanding existing facilities and constructing new facilities. Current and
proposed water treatment facilities will provide enough capacity for the 2050 needs at
Lake Lanier. The State of Georgia has identified Lake Lanier as the preferred source to
meet a portion of future needs.

The State of Georgia will require water from Lake Lanier currently and beyond the
immediate need. The State of Georgia is also planning for additional water supply
sources in the future to accommodate additional needs of its users. Other sources are
not expected to be realized in the near term because of the large financial resources
required (hundreds of millions of dollars) and the need to consider social and
environmental impacts. Two such alternatives being considered that could be
implemented in the absence of reallocation are described below.

e A Chattahoochee River withdrawal and pumping system alterative would consist
of constructing a pump and pipeline system downstream of Buford Dam and
pumping the water upriver to existing treatment plants for distribution. Georgia
proposed costs for this alternative are $1.4 billion.

¢ New reservoir development including potential construction both east and west of
Lake Lanier. Proposed cost by the State of Georgia was approximately $1.8
billion.

Total and annual costs (including operation and maintenance costs) for both
alternatives are displayed below in Table 19. These costs were provided by the State of
Georgia in a letter to USACE on May 30, 2014 (Appendix B to this assessment) which
stated that these costs were likely very conservative due to the unknown costs of
potential environmental impacts, site specific costs, etc. The level of detail for these
proposed costs was considered acceptable given the nature of their use in this analysis.
A validation of these costs was provided by the USACE cost engineering team. This
validation is included as Appendix C to this assessment.
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Table 19. Costs of Two Possible Least Costly Alternatives Least Costly Alternatives

Alternative Supply Average Annual Cost/ Cost Per mgd
Total Cost Total Cost Water Supply (Sep 2016 (FY
(Sep 2016 (FY 2016)) (Sep 2016 (FY 2016)) Yield (mgd) 2016))
Chattahoochee River $54,315,000 222 $6.48 Mil
Withdrawal and Pumping $1,431,297,000
System
New Reservoir(s) $68,227,000 222 $8.10 Mil
$1,797,901,000

6.2 Most Likely Water Supply Alternative to Meet Future Regional
Demands

The proposed Chattahoochee River Withdrawal and Pumping System would likely be
implemented by multiple entities within the State. The system would serve users on
both sides of Lake Lanier. The total capital cost of the proposed withdrawal and
pumping system in September 2016 (FY 2016) dollars is estimated to be $1.4 billion.
The total water supply yield of the withdrawal and pumping system is 222 mgd.

The total cost and the quantities of water required for new sources of water supply by
year 2050 indicate that the withdrawal and pumping system would be the most likely
and least costly choice for a new source of water supply.

The proposed system would be the most likely and least costly water supply
alternative to (the existing source) Lake Lanier storage reallocation. The proposed
withdrawal and pumping system is estimated to supply about 222 mgd for the State of
Georgia (Lake Lanier users) and would have an estimated average annual cost of
about $54,315,000. The Lake Lanier storage reallocation for the State of Georgia,
with an average annual cost of $2,769,000 and an estimated yield of about 222 mgd,
passes the test of financial feasibility without further analysis. The benefit-to-cost ratio
is approximately 19.6:1. (The economic value of “$2,769,000” represents the FY 2017
updated cost of storage annualized over a 50-year period at a discount rate of 2.875
percent and does not represent the annual water storage agreement payments
amortized over 30 years.)

7.0 RECOMMENDATION

The independent sector level water demand analysis completed by USACE validated
that need by the State of Georgia in consideration for their request for storage from
Lake Lanier.
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A reallocation of water supply storage from conservation storage does not occur until
water storage agreements are signed by all parties and the water supply user starts to
pay for the storage. Therefore, the actual reallocation is often incremental and is
implemented upon execution of water storage agreements. The storage authorized for
reallocation, but not under agreement, is considered by the USACE to be conservation
storage and is considered to be available to all authorized project purposes. The
ASA(CW) has the authority to approve this reallocation of storage and the associated
water supply agreements.

An EIS was prepared that presents the environmental effects of updating the water
control manual for the ACF together with consideration of an expanded range of water
supply alternatives associated with the Buford Dam/Lake Lanier Project, including
current levels of water supply withdrawals and additional amounts that Georgia in 2015
requested from Lake Lanier and downstream at Atlanta. Impacts are discussed by
project purpose and by resource area in Section 6 of the EIS.

For the reallocation of 254,170 ac-ft of storage, benefits forgone would consist of
reduced energy and capacity that the SEPA could market as well as recreation impacts.
The average annual impact measured as benefits forgone (both hydropower and
recreation), evaluated over a 50-year economic evaluation period and a discount rate of
2.875 percent, would be $2,681,000.

Average annual water supply benefits for the reallocation of 254,170 ac-ft of storage
(about 222 mgd), evaluated over a 50-year economic evaluation period and a discount
rate of 2.875 percent, would be $54,315,000 (including O&M). This value is based on
the least costly, most likely alternative costs that would be implemented in the absence
of reallocation from Lake Lanier.

To test the financial feasibility of Lake Lanier storage reallocation, the annual cost of the
proposed reallocated storage was compared to the annual cost of the most likely, least
costly, water supply source that would provide an equivalent quality and quantity of
water if storage reallocation at Lake Lanier was not an option for the State of Georgia.
The proposed Chattahoochee River Withdrawal and Pumping scenario was found to be
the most likely and least costly water supply alternative to Lake Lanier storage
reallocation. The proposed withdrawal and pumping scenario can supply about 222
mgd for the State of Georgia and would have an estimated average annual cost of
about $54,315,000. The Lake Lanier storage reallocation, with an average annual cost
of $2,769,000, passes the test of financial feasibility by a factor of more than 19.6:1.

Based on the foregoing, it is recommended to reallocate 254,170 ac-ft of conservation
storage to water supply. This alternative is the most cost effective and timely response
to satisfy a portion of the projected water demands in the State of Georgia for current
and potential Lake Lanier users. The annual first cost to the user is $2,892,000 as
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shown in Table 20. An estimate of the user’s share of annual O&M cost is $471,000.
The annual payment will also include the user’s share of repair, rehabilitation, and
replacement (R, R, and R) cost. There have been no replacement, repair, rehabilitation
(R, R, R), costs to date and the estimated annual payment of $3,364,000 is displayed in
Table 20. In 2015, Buford Dam's Dam Safety Action Classification (DSAC) was changed
from a DSAC 4 to a DSAC 3. This was a result of potential issues identified in the
Periodic Assessment. As a result of this change in classification potential Interim Risk
Reduction Measures (IRRMs) will likely be implemented in the future. Water supply
users will be responsible to share costs related to the IRRMs equal to the percentage of
usable storage (15.16%) covered under the water supply agreement.

Table 20. Total Annual Cost to User
for the Reallocated Water Supply Storage

Total Usable Storage for Lake Lanier (STot) 1,676,800 ac-ft
Storage Recommendation (SRec) 254,170 ac-ft
Percent of Total Conservation Storage
P = SRec/ STot 15.16%
Total Updated Cost of Storage for Lake Lanier (CTot) $399,355,000
Cost of Storage Recommendation (CRec)
CRec= P x CTot $60’534’387
Annual Cost of Storage Recommendation (ARec)
i(1+i)n-1 Where: CRec = $

_ i= 2.375% discount
ARe,C_ CRec rate +.125%
(1+i)n -1 N = 30 year®

$2,892,190

Operation and Maintenance for Lake Lanier(O&MTot) $3,110,192
Lake Lanier Annual Operation and Maintenance Estimate
(O&MRec)
O&MRec = P x O&MTot $471,444
Lake Lanier Annual Replacement, Repair and
Rehabilitation Estimate (R,R&RRec)
R,R,&RRec = P x R,R,&RTot $-
Total Annual Cost =ARec + O&MRec + R,R&Rrec (Average
Annual $) $3,363,634

Notes:
1 Five-year (FY2011-FY2015) Average of Operations and Maintenance cost are evaluated at September 2016 (FY 2016)
price level.
2. There has been no R,R,&R costs in the last 5 years
3. Section 932 of the 1986 WRDA requires recalculation of the interest rate at 5-year intervals if the storage is paid annually
over a 30-year period.
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Georgia Department of Natural Resources

Environmental Protection Division
2 Martin Luther King Jr. Drive, Suite 1456, Atlanta, Georgia 30334
Judson H. Turner, Director

(404) 656-4713

December 4, 2015

Via U.S. Mail and Electronic Mail

Colonel Jon J. Chytka

District Commander

Mobile District, U. S. Army Corps of Engineers
P.O. Box 2288

Mobile, Alabama 36628

RE: State of Georgia’s Water Supply Request

Dear Col. Chytka:

As you are aware, on January 11, 2013, Governor Nathan Deal of the State of Georgia
updated the State’s Apalachicola-Chattahoochee-Flint (‘ACF”) Water Supply Request in a letter to
the Honorable Jo-Ellen Darcy, Assistant Secretary of the Army for Civil Works. In that letter,
Governor Deal requested that the U.S. Army Corps of Engineers meet projected water supply
demands of 705 million gallons per day (“mgd”), with 297 mgd being withdrawn directly from Lake
Lanier and 408 mgd being withdrawn from the Chattahoochee River below Buford Dam. This
request was based on projected demands through approximately 2040 using the best information and
data available to the State of Georgia at the time the request was made.

As you know, the Metropolitan North Georgia Water Plan District (“Metro District”) revised
its water demand projections for the Atlanta metro area in August 2015. Because the revised
demand projections now constitute the best available information about future water supply needs in
the area served by Lake Lanier, the State has decided to modify its water supply request to reflect
this new information. Accordingly, the State of Georgia wishes to modify its January 11, 2013
water supply request as follows: to provide for withdrawals directly from Lake Lanier in the amount
of 242 mgd (instead of 297 mgd) and to provide for releases from Buford Dam to accommodate
withdrawals from the Chattahoochee River above the confluence with Peachtree Creek in the range
of 355 to 379 mgd (instead of 408 mgd). The variability in river demands is driven largely by
uncertainty regarding the supply available to the Cobb County-Marietta Water Authority from
Allatoona Lake in the Alabama-Coosa-Tallapoosa Basin.

Additional details are provided in the two memoranda attached to this letter. The first is a
memorandum from the Metro District outlining the District’s water supply needs through the year
2050. The second addresses water supply needs for four counties located above Lake Lanier but
outside of the Metro District.



Letter to Colonel Jon J. Chytka
December 4, 2015
Page 2

The State of Georgia will present additional information as part of its comments on the Draft
Environmental Impact Statement (“Draft EIS”) for the Corps’ ACF water control manual, which will
be submitted to the Corps during the public comment period. If you require additional information
prior to receiving Georgia’s comments on the Draft EIS, please let me know.

!,Smcerely, i

1 1 A
dron i f/{ Mﬂ%m

" Judson H. Turner
Director

Enc.



Metropolitan North Georgia Water Planning District
40 Courtland Street NE | Atlanta, Georgia 30303

MEMORANDUM

Date: December 2, 2015
To: Jud Turner, Director, Georgia Environmental Protection Division
From: Katherine Zitsch, Director

RE: Projected Future Water Supply Demands for the Chattahoochee River and Lake
Lanier System

The Metropolitan North Georgia Water Planning District (the Metro Water District) is currently
updating its Water Supply and Water Conservation Management, Wastewater Management, and
Watershed Management Plans for the 15-county metropolitan Atlanta area. The updated plans
will supersede the prior versions of the plans, issued in 2009, that served as a basis for the
Governor's 2013 updated water supply request to the U.S. Army Corps of Engineers. These
updated plans are scheduled to be completed and approved by the Metro Water District’s Board

in November 2016.

The Metro Water District has prepared water demand projections for the current planning period
extending to the year 2050." These projections address water needs for residential, commercial,
industrial and institutional uses that are supplied by municipal systems across the Metro Water
District. The Metro Water District projections do not include thermoelectric uses.

As you requested, we are providing a summary of the projections for those jurisdictions that
withdraw water from the Chattahoochee River and Lake Lanier system. The projections below
incorporate the most recent information concerning regional population trends and future
population and employment growth rates, the effects of existing and projected future water
conservation measures, and economic activity. As such, they represent the best and most reliable

! The Metro Water District is also preparing corresponding projections of future wastewater
returns. Because future water demand in each county is a key input to models developed to project future
wastewater flows into each wastewater system, reliable projections of future wastewater returns cannot be
developed until water demand projections have been developed. Thus, the Metro Water District uses a
phased planning approach in which water demand projections are developed before projections of future
wastewater returns. Additional information regarding future wastewater returns will be provided as that
information becomes available.

www.northgeorgiawater.org
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projection of the range of future water supply demands for the Metro Water District, including
the Chattahoochee River and Lake Lanier system.

1. WATER SUPPLY DEMANDS

The Metro Water District has contracted with CH2M Hill, Inc. (CH2M) to generate county-level
water demand projections through 2050 for each of the 15 counties in the Metro Water District’s
planning area. The core methods used to project water demand in the Metro Water District are
the same as in prior plan revisions. These methods are described in the Metro Water District’s
2009 plan.” This memorandum will therefore provide only a summary of the methods used, with
a focus on certain refinements developed in the current process to improve the quality of the
Metro Water District’s demand projections.

1.1. County-Level Projected Demands Through 2050

In general, county-level water demand projections are a function of two variables: (1) future
population and employment and (2) future water use by residents and employees. This latter
category includes specific projections of future per capita water use; future per employee water
use; the impacts of water conservation measures, including codes and standards and the
requirements of the Georgia Water Stewardship Act; and an adjustment to total demand to
account for potential uncertainty in future projections. These variables are discussed in greater
detail below.

1.1.1. Forecasted Future Population and Employment

The Metro Water District used two sets of population and employment forecasts to project future
water demand: (1) population and employment forecasts prepared by the Atlanta Regional
Commission’s Research and Analytics Division (ARC Forecasts) and (2) population forecasts
issued by the Office and Planning and Budget in 2015 and correlating employment forecasts
prepared by ARC (OPB Forecasts).

ARC provided county-level population and employment forecasts that were calculated using a
Regional Econometric Model (REMI model). County level forecasts were then presented to
Metro Water District jurisdictions for their review, so that population forecasts could be adjusted
to account for factors driving future growth that are not captured by the REMI model. The
methodology used by ARC’s Research and Analytics Division is set forth in the attached
memorandum included as Attachment 1. The ARC Forecasts are included as Attachment 2
(population) and Attachment 3 (employment), respectively.

The OPB Forecasts were prepared by the University of Georgia’s Carl Vinson Institute of
Government. Because OPB and ARC use differing methodologies, OPB does not provide

2 Metropolitan North Georgia Water Planning District, Water Supply and Water Conservation
Management Plan (2009).
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corresponding forecasts of future employment. Therefore, corresponding forecasts of future
employment were developed by ARC’s Research and Analytics Division and included in all
water demand scenarios using the OPB Forecasts. The methods used by ARC’s Research and
Analytics Division to prepare correlating employment forecasts are described in Attachment 1.
The OPB Forecasts are included as Attachment 4 (population) and Attachment 5 (employment),
respectively.

The ARC Forecasts and OPB Forecasts are summarized below in Table 1 (population) and Table
2 (employment).

Table 1. Summary of ARC and OPB Population Forecasts

ARC Population Forecasts OPB Population Forecasts
County 2020 2030 2040 2050 2020 2030 2040 2050
Bartow 130,924 160,133 178,780 189,569 108,763 118,274 125,461 131,085
Cherokee | 270,994 | 336,152 | 394,907 | 437,370 | 265,020 | 331,015 | 406,740 | 494,713
Clayton 283,792 | 304,371 327,266 | 350,555 | 282,488 | 302,823 315,351 321,509
Cobb 726,369 | 799,383 893,279 | 969,932 | 781,311 863,236 | 930,414 | 984,089
Coweta 165,321 204,744 | 235,587 | 256,038 152,575 182,430 | 213,856 | 247,779
DeKalb 725,746 | 789,454 | 870,176 | 945,468 | 756,138 | 800,302 824,638 | 835,063
Douglas 148,812 175,224 | 201,144 | 220,545 155,959 185,446 | 215,834 | 247,930
Fayette 109,427 124,558 140,809 148,739 114,379 122,584 127,011 129,033
Forsyth 255412 | 356,079 | 431,478 | 468,230 | 245429 | 334,694 | 450,066 | 597,255
Fulton 1,050,286 | 1,143,594 | 1,235,645 | 1,310,110 | 1,104,788 | 1,278,928 | 1,453,507 | 1,631,265
Gwinnett | 927,056 | 1,073,102 | 1,239,115 | 1,392,162 | 985,396 | 1,176,845 | 1,375,267 | 1,581,299
Hall 234,487 | 287,486 | 330,425 362,697 | 210,468 | 244,958 | 280,791 318,828
Henry 256,188 | 311,014 | 353,232 | 379,989 | 241,568 | 289,270 | 339,799 | 395,121
Paulding | 169,951 213,806 | 259,524 | 297,884 170,901 209,745 | 253,980 | 304,621
Rockdale | 96,909 113,320 129,993 145,344 95,285 106,944 116,872 126,086
TOTAL | 5,551,674 | 6,392,420 | 7,221,360 | 7,874,632 | 5,670,468 | 6,547,495 | 7,429,586 | 8,345,677
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Table 2. Summary of ARC and OPB Employment Forecasts
ARC Employment Forecasts OPB Population-Based Employment
Forecasts
County 2020 2030 2040 2050 2020 2030 2040 2050

Bartow 62,524 69,819 76,352 82,193 56,867 60,238 64,315 67,420

Cherokee | 95,421 108,787 123,123 128,021 93,318 107,124 126,812 144,806

Clayton 187,706 201,227 216,228 231,625 186,843 200,204 208,356 212,433

Cobb 526,073 581,725 641,877 699,093 565,865 628,192 668,561 709,297

Coweta 64,037 71,972 79,668 86,453 59,100 64,128 72,319 83,664

DeKalb 524,712 573,647 625,031 679,851 546,685 581,529 592,322 600,463

Douglas 71,786 81,812 91,924 100,510 75,234 86,585 98,637 112,990

Fayette 84,908 93,954 102,838 111,192 88,750 92,465 92,761 96,461

Forsyth 85,801 100,872 115,834 134,805 82,447 94,814 120,824 171,952

Fulton 1,098,358 | 1,182,107 | 1,268,878 | 1,360,794 | 1,155,354 | 1,321,998 | 1,492,600 | 1,694,373

Gwinnett | 488,390 549,702 611,597 671,565 519,125 602,845 678,798 762,803

Hall 118,756 133,564 147,120 160,535 106,591 113,806 125,021 141,118

Henry 96,029 107,685 118,775 127,670 90,549 100,156 114,258 132,754

Paulding 54,898 63,544 72,732 80,089 55,205 62,337 71,178 81,900

Rockdale 54,289 61,027 67,890 74,363 53,379 57,593 61,037 64,510

TOTAL | 3,613,688 | 3,981,444 | 4,359,867 | 4,728,759 | 3,735,312 | 4,174,014 | 4,587,799 | 5,076,944

The ARC Forecasts and OPB Forecasts provide separate and independent forecasts of future
population for each county in the Metro Water District. These independent forecasts were
derived using different methodologies, thus improving the reliability of the Metro Water
District’s demand projections.

1.1.2. Baseline Water Use

CH2M calculated current and projected future water use for each county in the Metro Water
District. CH2M collected demographic data from the US census, water withdrawal data from
Georgia EPD, water audit information from Georgia EPD, and data from the Metro Water
District regarding plumbing fixture stock. In addition, CH2M surveyed and collected customer
billing data and water loss audit information from utilities in the Metro Water District.
Responding utilities provided information regarding water use within their system, including
water use by customer class (e.g., residential, multi-family residential, commercial, institutional),
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water production, peak day demands, and water audit information. Customer class information
was provided based on customer classes as defined in each individual utility’s billing software.

Water use data were standardized and compiled on a county basis, reflecting the individual mix
of water uses across each county (e.g., residential, multi-family residential, commercial,
institutional, municipal, irrigation, other, and self-supplied). Base water demand was calculated
for each county for the years 2010, 2011, 2012, and 2014, as available, to create a representative
base year.” The base year water demand incorporates the effects of the Metro Water District’s
EPA award-winning conservation program and existing state codes and standards.

1.1.3. Baseline and Enhanced Efficiency Demand Scenarios

Base water demands for each county were then paired with corresponding county-level
population and employment forecasts from the OPB Forecasts and ARC Forecasts, and analyzed
using the Decision Support System (DSS) Water Demand and Conservation Model created by
Maddaus Water Management Inc. This analysis yielded two “baseline” water demand scenarios
for each county: “Scenario 1 Baseline” using the ARC Forecasts and “Scenario 2 Baseline” using
the OPB Forecasts. Outputs from the DSS Model showing projected future water demand
through 2050 for each of the “baseline” scenarios are included as Attachment 6 and Attachment

7, respectively.

Water conservation and efficiency measures adopted by the Metro Water District and the State of
Georgia have dramatically decreased water demands within the Metro Water District. In fact, per
capita water demand use has declined by over 30 percent since 2000. Similarly, total water
withdrawals have decreased by over 10 percent, despite a 20-percent increase in total population.
The accomplishments achieved to date are accounted for in the baseline scenarios described
above.

The efficiency measures put in place are expected to continue to drive per capita water use lower
into the future. Therefore, the DSS Model was then used to analyze the effects of existing State
and Federal plumbing codes and laws, including the Georgia Water Stewardship Act, the
National Energy Policy Act of 1992 and the US EPA Energy Star program. The analysis
considered the replacement of toilets, urinals, showerheads, and clothes washing machines on a
county-specific basis. This resulted in two additional sets of projections for each county in the
Metro Water District: “Scenario 1 Enhanced Efficiency” and “Scenario 2 Enhanced Efficiency.”
Outputs from the DSS Model showing projected future water demand through 2050 for each of
the “enhanced efficiency” scenarios are included as Attachment 8 and Attachment 9,

respectively.

3 Year 2013 was atypically wet and water demands were unusually low. In order to create a
representative baseline demand, 2013 demand was removed from the baseline demand calculations.
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Projected water demands were presented to Metro Water District jurisdictions for review and
comment. Projections for certain jurisdictions were revised to account for county-specific factors
that could influence future demand beyond modeled projections.

1.1.4. Uncertainty

Water demand projections used for planning purposes must be reasonably conservative, as it
takes many years to plan, develop, and construct the infrastructure necessary to meet future water
needs. There is uncertainty, however, associated with any projection of future water demand
because drivers of water use (e.g., population, employment, per capita use) vary over time.

In the Metro Water District’s current planning process, the projected water use from the DSS
Model provides a projection of future water demands by county for each of the scenarios
analyzed. Actual future water use over the long-term (35-year) planning horizon could be lower
or higher than this projection. This is due to the variability of key drivers of water demand,
including population growth, employment growth, and water use rates. For example, two key
water demand drivers include potential shifts in employment sectors and job growth across the

region.

Because the Metro Water District needs to provide reasonably conservative projections of water
demands, an “uncertainty factor” was used to adjust water demand projections to account for
potential variability. This uncertainty factor was derived by analyzing historical variability in
four water demand drivers:

Population growth rate
Employment/population ratio

Per capita residential water use

Per employee commercial water use

.

Probability distributions based on historical data were created for each demand driver and
truncated to remove unrealistic extremes. CH2M then used a Monte Carlo analysis (50,000
simulations) to determine future water demand probabilities based on the observed historical
variability in demand drivers. The results of this Monte Carlo analysis were used to estimate the
range of probabilities around the median “enhanced efficiency” projections described above.

The 65™ percentile demand projection was used to calculate the uncertainty factor that was
applied to each individual county. The 65™ percentile was chosen based on the Metro Water
District’s professional judgment that it reflected the appropriate balance between the need for
realistic planning projections and conservatism required for long-term infrastructure
development. For each county, this resulted in an increase in water demands of approximately 3
percent for the 2016 projections, increasing to approximately 13 percent for the 2050 projections.
These enhanced efficiency water demand projections incorporating the uncertainty factor are
shown below in Table 3, and are included as Attachment 10 and Attachment 11, respectively.
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Table 3. Adjusted 2050 Water Demands in the Metro Water District

ARC (Scenario 1) OPB (Scenario 2)
Water Demand Projection (AAD-MGD) Water Demand Projection (AAD-MGD)
County
2015 2025 2050 2015 2025 2050
Bartow 27.5 36.4 52.0 27.5 314 40.4
Cherokee 19.9 25.0 352 19.9 24.4 39.5
Clayton 25.0 28.9 37.6 25.0 29.1 33.6
Cobb 713 77.1 98.1 71.3 80.6 96.0
Coweta 13.7 17.4 23.7 13.7 16.0 23.5
DeKalb 73.0 715 95.4 73.0 78.7 83.2
Douglas 12.8 14.9 20.0 12.8 15.2 21.7
Fayette 11.8 12.9 16.7 11.8 12.8 14.0
Forsyth 22.7 315 479 22.7 29.5 59.6
Fulton 142.7 1553 186.4 142.7 166.4 227.4
Gwinnett 84.4 96.2 132.1 84.4 101.2 145.2
Hall 20.2 25.0 339 20.2 22.7 31.0
Henry 23.7 29.6 394 23.7 28.1 41.5
Paulding 12.8 15.6 23.0 12.8 15.5 24.0
Rockdale 13.2 15.4 21.1 13.2 14.8 18.3
District Total 574.5 658.6 862.5 574.5 666.5 899.0

1.2. Isolating Demands for the Chattahoochee-Lanier System

Water demands described above were projected for each county in the Metro Water District
without regard to water supply source. However, only a portion of the water demand in the
Metro Water District is supplied through withdrawals from Lake Lanier or the Chattahoochee
River below Buford Dam. At your request, the Metro Water District has isolated these demands
to provide a projection of 2050 water demands from the Chattahoochee-Lanier system. Note that
the water demand projections below utilize the highest forecasted population for each county to
provide a conservative projection of future demand.
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1.2.1. Lake Lanier Demands

Three counties (and their included cities and water systems) in the Metro Water District
withdraw water directly from Lake Lanier: Hall County, Forsyth County, and Gwinnett County.
With the exception of certain self-supplied sources and very limited municipal groundwater
production within these counties,” direct withdrawals from Lake Lanier supply the water
demands within these jurisdictions.

Projected water supply demands for jurisdictions that withdraw water from Lake Lanier are

shown in Table 4. To be conservative, these demands reflect the higher of each county-level
demand derived from the two enhanced efficiency scenarios, as adjusted by the uncertainty

factor.

Table 4
Water Supply Projections — Lake Lanier
2050 Projected Demand
County (AADF — mgd)
Forsyth County’ 59
Gwinnett County® 143
Hall County’ 32
Total Lake Demand 234

The Governor's 2013 updated water supply request projected 41 mgd for counties located
upstream of Lake Lanier (Dawson, Habersham, Lumpkin, and White) that currently withdraw
water from the Chattahoochee River above the reservoir. These counties are outside of the Metro
Water District’s planning area and are not addressed in the current projections.

1.2.2. Chattahoochee River Demands — Above Peachtree Creek
Total projected water supply demands for jurisdictions withdrawing water from the

Chattahoochee River and its tributaries above Peachtree Creek range from 355 mgd to 379 mgd.
Projections for each jurisdiction are set forth in Table 5. Again, to be conservative, reported river

4 Across all three counties, self-supply and municipal withdrawals from groundwater sources are
projected to supply only 4.99 million gallons per day (mgd) of future demand. This includes water
supplied by currently permitted municipal groundwater wells (1.2 mgd in Hall County and 2.0 mgd in
Gwinnett County), water supplied by groundwater wells currently in the permitting process (0.53 mgd in
Forsyth County) and amounts projected to be self-supplied by groundwater wells (0.37 mgd in Forsyth
County and 0.89 mgd in Hall County). Projected future demands for these counties have been reduced by
the amount projected to be supplied from these other sources.

> Includes Forsyth County and the City of Cumming.
% Includes Gwinnett County and the City of Buford.
"Includes Hall County and the City of Gainesville.
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demands reflect the higher of each county-level demand derived from the two enhanced
efficiency scenarios, as adjusted by the uncertainty factor.

Table S5
Water Supply Projections
Chattahoochee River Upstream of Peachtree Creek

County 2050 Projected Demand
(AADF — mgd)
Cobb County® 37 to 61
DeKalb County 935
Fulton County 223
Total Chattahoochee River Demand 355 to 379

The variability in projected river demands is driven largely by uncertainty regarding the supply
available to the Cobb County-Marietta Water Authority (CCMWA) from Allatoona Lake in the
Alabama-Coosa-Tallapoosa (ACT) Basin, which is contested by the State of Alabama and others
and is the subject of ongoing litigation against the U.S. Army Corps of Engineers. All Cobb
County projections assume demands not met through withdrawals from Allatoona Lake will be
met through withdrawals from the Chattahoochee River. The lower Cobb County projection
(2050 = 37 mgd) assumes CCMWA withdrawals from Allatoona Lake in accordance with the
permit issued by Georgia EPD on November 7, 2014. Demands in excess of this range are
possible depending on the resolution of the issues in dispute.

Fulton County jurisdictions withdraw water from the Chattahoochee River and its tributaries
both above and below the confluence with Peachtree Creek. The Fulton County projection
provided above includes withdrawals upstream of Peachtree Creek for the Atlanta-Fulton Water
Resources Commission, the City of Atlanta, the City of Roswell’s Big Creek facility (from a
tributary to the Chattahoochee River), and 6 mgd supplied by the City of Atlanta to Coweta
County. The projected Fulton County demands for the Chattahoochee River upstream of
Peachtree Creek do not include the City of Roswell’s groundwater supply or water sold by East
Point and Palmetto using water supply sources downstream of Peachtree Creek.

As with the Lake Lanier demands above, jurisdictions withdrawing water from the
Chattahoochee River have extremely limited groundwater resources, and the amounts of self-
supplied water and municipal groundwater withdrawals are accordingly very low. Total demands
for each county shown above have been reduced to account for these alternative sources of

supply.’

¥ Includes 4 mgd supplied to Douglas County and 1 mgd supplied to Cherokee County.

? For Fulton County, projected future demands for the Chattahoochee River upstream of
Peachtree Creek have been reduced to account for currently permitted groundwater wells (0.17 mgd),
amounts supplied by East Point (8.7 mgd) and Palmetto (0.4 mgd) and amounts projected to be self-
supplied by groundwater wells (0.45 mgd). No other counties withdrawing water from the Chattahoochee
River above Peachtree Creek utilize groundwater or self-supplied sources.
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MEMORANDUM

TO: Neela Ram, Metropolitan North Georgia Water Planning District
FROM: Jim Skinner, Atlanta Regional Commission

DATE: August 24, 2015 (Revised November 2015)

RE: Population and Employment Projections for the Metro Water District

One of the primary responsibilities of the Atlanta Regional Commission’s (ARC) Research and
Analytics Division (RAD) is the production of socioeconomic forecasts for a defined horizon year at the
regional and small-area level. These are produced in direct support of transportation and land use
planning efforts across the 20-county ARC air quality nonattainment area. This forecasting process
occurs at the frequency of scheduled conformity plan updates—every three to five years.

Development of the most current draft regional forecast began in January of 2015, with 2040 as the
defined horizon year. This regional forecast, which was the first element of series 15.0 in support of
“The Atlanta Region’s Plan,” was developed and calibrated for the 20-county ARC air quality
nonattainment area using the baseline of a standard forecast from the Regional Econometric Models Inc.
(REMI) econometric model. This baseline standard forecast, which used Build 3.6.5R of the REMI
model, was released in October 2014 and included 21 specific regions consisting of each of the 20
counties in ARC’s Metropolitan Planning Organization, plus the rest of the state of Georgia as a single
region. Forecasts were produced for over 6,000 economic and demographic variables.

The baseline standard regional forecasts for Series 15.0 were reviewed and calibrated by the RAD staff
and a Technical Advisory Committee (TAC) that was comprised of over twenty public and private
sector economists and public policy experts. Based on TAC analysis and discussion in early 2015, a
draft regional forecast with a horizon year of 2040 was released in March 2015. This forecast also
included sub regional (county) totals for employment and population that were not explicitly reviewed
by the TAC. Concurrent to TAC review, RAD staff also met with Metropolitan Planning Organization
member jurisdictions beginning in February 2015 to receive input on refinement of the subarea forecasts
of population and employment for Series 15.0.

In May 20135, the Metropolitan North Georgia Water Planning District (Metro Water District) requested
draft Series 15.0 forecasts for population and employment with a defined horizon year of 2050. RAD’s
Series 15.0 population and employment projections for the 20-county Metropolitan Planning
Organization include the 15 counties within the Metro Water District. To address the Metro Water
District request, RAD staff created custom calibration within the REMI econometric model that would
allow for the horizon extension from 2040 to 2050. This work was finalized in late June 2015.

In addition to ARC employment and population forecasts to 2050, the Metro Water District requested
RAD staff to develop employment projections based on the University of Georgia’s Carl Vinson
Institute population projections for the Georgia Office of Planning and Budget (OPB). The OPB




population projections, which were developed with a horizon year of 2050, used a traditional population
cohort-component model. Because the OPB series did not include employment forecasts, RAD
developed a related employment series using a simple share allocation methodology. A ratio of
population to employment for each year by county was calculated from the baseline standard REMI
forecasts for each county. The derived ratios were then applied to the OPB series population numbers to
create annual forecasts for employment for each county through 2050.

RAD transmitted the following to the Metro Water District in mid-July 2015:

o Draft extended Series 15.0 ARC population and employment forecasts
o Draft OPB series of derived employment forecasts.

RAD specified that both forecast series were produced explicitly for use by the Metro Water District for
the purposes of water demand forecasting as part of the 2016 Water Resources Management Plan
Update.
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www.northgeorgiawater.org
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